Double-stranded RNA-dependent protein kinase regulates insulin-stimulated chondrogenesis in mouse clonal chondrogenic cells, ATDC-5.
Double-stranded RNA-dependent protein kinase (PKR) is an interferon-induced protein that has been identified and characterized as a translational inhibitor in an interferon-regulated antiviral pathway. PKR is also reported to play important roles in the regulation of cell growth and differentiation. We have previously demonstrated that PKR inactivation suppresses osteoblast calcification and osteoclast formation. However, reports concerning the roles of PKR in chondrogenesis are limited. In this study, we have demonstrated that PKR is required for the in vitro differentiation of the mouse clonal chondrogenic cell line ATDC-5. ATDC-5 cells treated with insulin differentiated into chondrocytes and produced an alcian-blue-positive cartilage matrix. The protein expression of signal transducers and activators of transcription (STAT) peaked at day 7 of differentiation, whereas the expression of SRY-box-containing gene 9 (Sox-9), which is a transcription factor for chondrocyte differentiation, increased gradually. When the cells were treated with a PKR inhibitor (2-aminopurine), the cartilage matrix formation decreased. The protein expression of STAT1 continued to increase up to day 21, whereas the expression of Sox-9 was low and did not increase. We also demonstrated that PKR was localized to a marginal region of the mandibular condyle cartilage in mouse embryos. Our findings suggest that PKR has important functions in the differentiation of chondrocytes through the modulation of STAT1 and Sox-9 expression.